The osmotic agent polyethylene glycol and the stomate regulator phenylmercuric acetate have been routinely used to affect the water economy of experimental plants. One or both of these compounds have, however, also been observed to alter plant growth (2, 8, 10) , nutrition (3, 6), photosynthesis (11, 13), and various physical characteristics of the plant (6, 9, 10, 11). Enumeration of such effects is necessary to a critical evaluation of the chemicals. Helpful too would be information on whether the chemicals interfered directly with vital processes such as photosynthesis and nutrition, or whether such processes responded to water stress induced by the chemicals. In the current study the effects of PEG2 and PMA on phosphorus and water influx were measured with these points in mind.
MATERIALS AND METHODS
Measurements were made of phosphorus and water passage across intact bean (Phaseolus vulgaris L., cv. Red Wade) roots to the xylem. These measurements rested on earlier findings that the processes of water and phosphorus movement to the xylem were not linked (5) . Phosphorus passage controlled amounts of the element delivered to the xylem stream and to the plant top, and was insensitive to water flow. Water determined degree of dilution of phosphorus in the xylem stream, but not quantitative delivery of the solute to the stream or to the plant top. This phenomenon was given excellent illustration by Sutcliffe (12 The measurement for phosphorus in the xylem stream was made in a trilayer environment control system described elsewhere (4). In brief, roots and foliage of test plants were maintained in carefully controlled functional environments while a section of the hypocotyl was held at 0 C. Radiophosphorus was added to the roots, and the amounts which completed passage to the xylem stream were noted by measuring the radioactivity of the chilled hypocotyl. The reading represented uP in the xylem sap of the hypocotyl section as well as UP which had moved laterally from the sap to peripheral tissues. Mathematical correction was possible for the extra-xylem fraction. Experiments with derooted plants in the manner described in reference 4 established that the extra-xylem fraction was not influenced by PMA or PEG in the xylem sap in the concentrations used here.
In all experiments the test bean plants were grown in a hydroponics medium under controlled environment regimes to provide healthy, uniform, rapidly growing plants. Plants were ready for testing after 13 days growth from seed, when the first trifoliate leaves were approximately 2 cm long. Plants were taken approximately midpoint in the photoperiod and sealed in the trilayer environment system, with roots in 50 ml of the growth solution. After a 30-min conditioning period, the solution was replaced in rapid sequence with distilled water and then with 50 ml of 0.1 mM KH'2P4, which yielded approximately 3000 cpm/ml. Radiosolutions also contained 0.3 mM Ca(NOS)2. Activity of the chilled stem was recorded over a 2-hr period following addition of the radiosolution. The amount of UP which reached the plant top during the test period was determined at the conclusion of the run by severing the stem slightly above the solution meniscus and counting the radioactivity of the ashed top.
Treatments were as follows: (a) PMA or PEG 600 in the radiosolution; (b) PMA or PEG 600 in the growth solution 24 PHOSPHORUS AND WATER TRANSPORT hr before the test, and also in the radiosolution; (c) PMA (Fig. 1, a and c) . The length of time that roots were exposed to PEG was not a factor, since inhibition of phosphorus passage occurred whether PEG was added immediately before the test (Fig. la) or for a 24-hr period before the test (Fig. lc) .
The extent to which water flow was influenced by PEG relative to the effect on phosphorus passage is shown by the xylem sap concentrations in Figure 1, b (Fig. 2, a and c) (Fig. 2b) , indicating that any restriction of water flow was less than that of phosphorus passage. When roots were pre-exposed to PMA for 24 hr sap concentrations remained unchanged (Fig. 2d) , indicating that the restriction on water passage approximated that on phosphorus passage.
PMA was also applied to the foliage, and these results were conditioned by the time allotted for absorption and internal distribution of the chemical. When this interval was negligible and PMA was applied immediately before the test, 'P passage across the root was not affected (Fig. 3a) . Water flow, however, was restricted as indicated by an elevated concentration of xylem sap for treated plants (Fig. 3b) . This restriction undoubtedly reflected stomate closure by PMA rather than a response by the root. Where PMA was applied to the foliage 24 hr before the test, allowing time for absorption and distribution to the root, phosphorus passage to the xylem was restricted ( Fig. 3c) . Water flow was also restricted to the same approximate degree as phosphorus so that little change occurred in the concentration of the xylem sap (Fig. 3d) 
